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CLAIMS 

WE CLAIM: 

1 . A receiver for a multi-carrier CDMA system for receiving a signal transmitted 
on plural sub-6arriers each having a known pilot sequence, comprising; 

a>plurality of down-converters down-converting the received signal to baseband 

signals; 

a dela^and channel estimator correlating at least one of the baseband signals with a 
single wideband pilot s^nal, the single wideband pilot signal comprising all of the known pilot 
sequences, to produce an\estimate of channel gain and multi-path delay; and 

a plurality of demodulators, one for each of the plural sub-carriers, and operatively 
coupled to the delay and channel estimator, each demodulating one of the plural baseband signals 
using the estimate of channel Min and multi-path delay. 

2. The receiverpf claim 1 wherein the plurality of down-converters comprise one 



for each sub-carrier. 

N 

O 

^ 3. The receiver of clinm 1 wherein the plurality of down-converters comprise a 

2=^ plurality of sub-carrier down-converters, orie for each sub-carrier, and a composite down-converter 
down-converting the received signal to a composite baseband signal. 

4. The receiver of claim 3 whWein the delay and channel estimator is operatively 
2 coupled to the composite down converter for correlating the composite baseband signal with a 
composite of the known pilot sequence to produce an^stimate of channel gain and multi-path delay. 
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5. The receiver of claim 1 wherein the delay and channel estimator comprises a 
plurality of correlators, one for each su^-carrier, and outputs of each of the plurality of correlators 
are combined to produce the estimate otlchannel gain and multi-path delay. 

6. The receiver of claim 1 further comprising a plurality of correlators, one for 
each down-converter, each correlating one of the baseband signals with the known pilot sequence for 
one of the sub-carriers, to produce an estimate of channel gain and multi-path delay, and wherein the 
plurality of demodulators selectively demodulate the plural baseband signals using either the estimate 
of channel gain and multi-path delay producedlby the delay and channel estimator or the estimate of 
channel gain and multi-path delay produced b^the plurality of correlators. 
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7. A receiver for aTOuIti-camer CDMA system for receiving a signal transmitted 
having a known pilot sequence on plur^ sub-carriers, comprising: 

a plurality of sub-carrier Sown-converters and filters, one for each sub-carrier, each 
down-converting the received signal to baseband and removing the other sub-carriers to provide 
plural sub-carrier baseband signals; \ 

a composite down-converto" down-converting the received signal to a composite 
baseband signal; \ 

a delay and channel estimator pperatively coupled to the composite down converter 
correlating the composite baseband signal with a composite of the known pilot sequence to produce 
an estimate of channel gain and muhi-path deliy; and 

a plurality of demodulators, each operatively connected to one of the sub-carrier 
down-converters and filters and to the delay anVl channel estimator, each demodulating one of the 
plural sub-carrier baseband signals using the estimate of channel gain and multi-path delay. 

8. The receiver of claim 7 wherein the composite down converter down-converts 
the received signal relative to a center carrier fi-euuency and the sub-carriers are separated with 
respect to the center carrier frequency. \ 

9. The receiver of claim 8 wherein the composite of the known pilot sequence 
comprises a sum of the known pilot sequences, \ 

10. The receiver of claim 7 fiirther comprising a plurality of correlators, one for 
each down-converter, each correlating one of the baseband signals with the known pilot sequence for 
one of the sub-carriers, to produce an estimate of channel gain and multi-path delay, and wherein the 
plurality of demodulators selectively demodulate the plural Imseband signals using either the estimate 
of channel gain and multi-path delay produced by the delay md channel estimator or the estimate of 
channel gain and multi-path delay produced by the plurality of correlators. 
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11. A receiver for a multi-caijier CDMA system for receiving a signal transmitted 
on plural sub-carriers each having a known pilot sequence, comprising: 

a plurality of sub-carrier down-coi^verters and filters, one for each sub-carrier, each 
down-converting the received signal to baseband and removing the other sub-carriers to provide 
plural sub-carrier baseband signals; \ 

a delay and channel estimator comprising a plurality of correlators, each correlating 
one of the sub-carrier baseband signals with the known pilot sequence for the one sub-carrier, and 
operative to combine outputs of the plurality of correfetors to produce an estimate of channel gain 
and multi-path delay; and \ 

a plurality of demodulators, one for each of the plural sub-carriers and operatively 
coupled to the delay and channel estimator, each demooblating one of the plural baseband signals 
using the estimate of channel gain and multi-path delay. \ 

12. The receiver of claim 1 1 wherein the\delay and channel estimator identifies 
multi-paths and relative delays for the multi-paths using threshold comparison 
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13, A method of synthesizing a radio channel profile for a multi-carrier CDMA 
receiver receiving a signal transmitted on plural sub-carriers, comprising: 

down-converting the received^signal to baseband and removing the other sub-carriers 
to provide plural sub-carrier baseband signals^ 

correlating each of the sub-carrier baseband signals with a known pilot sequence; 

sampling each of the correlated sub-carrier baseband signals; 

transforming each of the sampled,\correlated sub-carrier baseband signals to a discrete 

time domain; 

combining the transformed baseb^d signals to produce a combined discrete time 
domain signal; and 

inverse transforming the combined discrete time domain signal to produce a composite 
correlation output signal. 

\ 



14. The method of claim 13 wherem sampling each of the correlated sub-carrier 
ds comprises sampling each of the correljati 
rate . \ 



baseband signals comprises sampling each of the correbted sub-carrier baseband signals at Nyquist 



15. The method of claim 13 wherein safnpling each of the correlated sub-carrier 
baseband signals comprises sampling each of the correlated sub-carrier baseband signals at greater 
than Nyquist rate . \ 

\ 

1 6. The method of claim 1 3 wherein transforming each of the sampled, correlated 
sub-carrier baseband signals to a discrete time domain comprises ^rming discrete Fourier transforms 
for each of the sampled, correlated sub-carrier baseband signals. 
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17. The method of c^aim 1 3 wherein combining the transformed baseband signals 
to produce a combined discrete time doipain signal comprises computing a carrier frequency offset 
in time domain for each of the sub-carriers and summing the transformed baseband signals using the 
carrier frequency offsets in the time domai^^. 

18. The method of claim wherein inverse transforming the combined discrete 
time domain signal to produce a composite coi]j^elation output signal comprises calculating an inverse 
discrete Fourier transform for the combined di]pcrete time domain signal. 
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19. A mobile terminal for a multi-carrier CDMA system comprising: 

a receiver for receiving a signal transmitted on plural sub-carriers each having a 
known pilot sequence comprising a plurality of down-converters down-converting the received signal 
to baseband signals ,a delay and channel estimator correlating at least one of the baseband signals with 
a single wideband pilot signal, the single wideband pilot signal comprising all of the known pilot 
sequences, to produce an estimate of \channel gain and multi-path delay, and a plurality of 
demodulators, one for each of the plurau sub-carriers, and operatively coupled to the delay and 
channel estimator, each demodulating one oVthe plural baseband signals using the estimate of channel 
gain and multi-path delay. \ 

20. The mobile terminal oV claim 19 wherein the plurality of down-converters 
comprise one for each sub-carrier. \ 

21. The mobile terminal of claim 19 wherein the plurality of down-converters 
comprise a plurality of sub-carrier down-converters, one for each sub-carrier, and a composite down- 
converter down-converting the received signal to a composite baseband signal. 

22. The mobile terminal of claim\21 wherein the delay and channel estimator is 
operatively coupled to the composite down convertenfor correlating the composite baseband signal 
with a composite of the known pilot sequence to produce an estimate of channel gain and multi-path 
delay. V 
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23. The mobili terminal of claim 19 wherein the delay and channel estimator 
comprises a plurality of correlators)! one for each sub-carrier, and outputs of each of the plurality of 
correlators are combined to produc^ the estimate of channel gain and multi-path delay. 



24. The mobile terfriinai of claim 19 further comprising a plurality of correlators, 
one for each down-converter, each correlating one of the baseband signals with the known pilot 
sequence for one of the sub-carriers, to produce an estimate of channel gain and multi-path delay, and 
wherein the plurality of demodulators selectively demodulate the plural baseband signals using either 
the estimate of channel gain and multi-pathVlelay produced by the delay and channel estimator or the 
estimate of channel gain and multi-path del^ produced by the plurality of correlators. 
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25. A base station for a multi-camer CDMA system compnsmg: 

a receiver for receiving a signal transmitted on plural sub-carriers each having a 
known pilot sequence comprising aiplurality of down-converters down-converting the received signal 
to baseband signals, a delay and chamiel estimator correlating at least one of the baseband signals with 
a single wideband pilot signal, the single wideband pilot signal comprising all of the known pilot 
sequences, to produce an estimate\of channel gain and multi-path delay, and a plurality of 
demodulators, one for each of the plural sub-carriers, and operatively coupled to the delay and 
channel estimator, each demodulating olje of the plural baseband signals using the estimate of channel 
gain and muhi-path delay. 

26. The base station of ^laim 25 wherein the plurality of down-converters comprise 
one for each sub-carrier. 



27. The base station of claun 25 wherein the plurality of down-converters comprise 
a plurality of sub-carrier down-converters, onafor each sub-carrier, and a composite down-converter 
down-converting the received signal to a composite baseband signal. 

28. The base station of clain\ 27 wherein the delay and channel estimator is 
operatively coupled to the composite down converter for correlating the composite baseband signal 
with a composite of the known pilot sequence to proquce an estimate of channel gain and multi-path 
delay. 
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29. The bs^e station of claim 25 wherein the delay and channel estimator comprises 
a plurality of correlators, one fbr each sub-carrier, and outputs of each of the plurality of correlators 
are combined to produce the estjmate of channel gain and multi-path delay. 

\ 

30. The base station of claim 25 further comprising a plurality of correlators, one 
for each down-converter, each correlating one of the baseband signals with the known pilot sequence 
for one of the sub-carriers, to produce^an estimate of channel gain and multi-path delay, and wherein 
the plurality of demodulators selectivfijy demodulate the plural baseband signals using either the 
estimate of channel gain and multi-patmdelay produced by the delay and channel estimator or the 
e^qjate of channel gain and multi-path d^ay produced by the plurality of correlators. 



